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[57] ABSTRACT

A controller which controls a refrigerating unit so that
a temperature detected by a controlled temperature
detector is equal to a setting temperature, includes a
memory for storing the temperature detected by the
detector, a card data input-output unit for reading data
from a card and writing data in the card, a reading unit
of the card data from the input-output unit, and a dis-
criminator for discriminating whether the card is a set-
ting card or a recording card on the basis of the card
data read from the reading unit, whereby (a) when the
discriminator discriminates that the card is the setting
card, the setting temperature is set on the basis of the
card data, and (b) when the discriminator discriminates
that the card is the recording card, the temperature data
stored in the memory is read to be written in the record-
ing card through card data mput-output unit, so that
administration of data such as the setting temperature
and the controlled temperature by a computer is at-
tained and wrong setting of the temperature by the
operator can be eliminated.

3 Claims, 8 Drawing Sheets
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1
CONTROLLER FOR A REFRIGERATION UNIT

- This is a continuation of application Ser. No. 293,814,
now abandoned, filed Jan. 5, 1989.

FIELD OF THE INVENTION AND RELATED
ART STATEMENT

The present invention relates to a controller of a
refrigerating unit.

FIG. 9 shows an example of a conventional refriger-
ating unit, FIG. 7 shows in detail a controller 95 used in
the refrigerating unit of FIG. 9, and FIG. 8 shows in
detail a recording unit 25 used in the refrigerating unit
of FIG. 9.

A conventional refrigerating cycle is now described.
A gas refrigerant compressed by a compressor 12 to
have a high temperature and a high pressure flows into
a condenser 15. Further, it also flows into a bypass
circuit including an electronic control valve 14. Heat of
the gas refrigerant is radiated in the condenser 15 and
the gas refrigerant is condensed to liquid to reach an
expansion valve. The decompressed refrigerant is fed to
an evaporator 17 to take off heat of air passing through
the evaporator 17 so that the refrigerant is evaporated
and returned to the compressor 12 to thereby complete
the refrigerating cycle.

Description is now made to control of the refrigerat-
Ing capacity.

In the controller 94, a controlled temperature is de-
termined by decision means 20 of the controlled tem-
perature to a temperature detected by a temperature
detector 10a of blowing air or a temperature detector
11a of suction air. A temperature data set by a setting
temperature input switch 18 is supplied to decision
means 19 of setting temperature to determine a setting
temperature. Control means 21 controls an opening of
an electronic control valve 14 so that the controlled
- temperature is equal to the setting temperature. At this
time, when the opening of the valve is increased, the
refrigerating capacity is reduced and when opening is
decreased, the refrigerating capacity is increased. Ac-
cordingly, the controlled temperature can approach to
the setting temperature by adjusting the opening of the
valve.

The refrigerating unit is provided with a recording
unit 25 so as to record how the controlled temperature
changes. The recording unit 25 determines a recording

temperature by means of decision means 23 on the basis
of information supplied from a blowing air temperature
detector 106 and a suction air temperature detector 115
provided separately from the temperature detectors for
the controller 95 and a temperature selection switch 27

and records the controlled temperature on a circular

chart 26 by means of recording means 24.

The method of determining the setting temperature
and the method of recording the controlled temperature
of the above conventional refrigerating unit have prob-
lems as follows.

(1) Since the setting of temperature is made by opera-
tion of an operator, the setting temperature may be set
by mistake.

(2) It 1s difficult to perform the batch data processing
by a computer.

(3) It is difficult to administer recording paper for the
conirolled temperature.

(4) Since the recording unit is provided separately,
- much space is required and a cost is high.
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(5) It 1s impossible to obtain control information ex-
cept the temperature information.

(6) It 1s necessary to write selection information such
as the setting temperature on the recording paper and to
replace the recording paper.

OBJECT AND SUMMARY OF THE INVENTION

The present invention has been made in view of the
above problems and an object of the present invention is
to provide a controlier of a refrigerating unit capable of
resolving the conventional problems.

In order to achieve the above object, the configura-
tton of the present invention is as follows.

The controller of the refrigerating unit which con-
trols the refrigerating unit so that a temperature de-
tected by detection means of controlled temperature is
equal to a setting temperature, is characterized by the
provision of means for storing the temperature detected
by the detection means, a card data input-output unit for
reading data from a card and writing data to the card,
card data reading means for reading the card data from
the input-output unit, means for discriminating whether
the card 1s a setting card or a recording card on the basis
of the card data read by the card data reading means,
setting temperature decision means for deciding the
setting temperature on the basis of the card data when
the discriminating means discriminates that the card is
the setting card, and card data writing means for read-
ing the stored data in the storing means and writing the
data in the recording card by means of the card data
input-output unit when the discriminating means dis-
criminates that the card is the recording card.

In operation, according to the present invention,
since the refrigerating unit includes the card data input-
output unit which can read data from the card and write
data to the card and the selection means of the setting
card and the recording card, unification of the data
processing by a computer such as a microcomputer can
be attained and control of the setting temperature and
the controlled temperature is easy with the result that
wrong setting of the temperature is removed. Further,
since there is no recording unit, the apparatus can be
made smaller and the cost thereof is reduced.

According to the present invention, the refrigerating
unit is provided with the data input-output unit which
can read data from the card and write data to the card
and the selection means of the setting card and the
recording card and the following effects can be at-
tained.

(1) Data control such as the setting temperature and
the controlled temperature can be made by a computer
and analysis and preservation of data can be made eas-
ily.

(2) Since there is no recording unit, the apparatus is
made smaller and the cost thereof can be reduced.

(3) There i1s nothing that the operator sets and accord-
ingly wrong setting by the operator is eliminated.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram showing a configuration of
an embodiment of the present inventon;

FIG. 2 1s a refrigerant circuit diagram of a refrigerat-
ing unit according to an embodiment of the present
invention;

FIG. 3 1s a flow chart showing temperature setting
and recording operation of the refrigerating unit ac-
cording to an embodiment of the present invention;

FIG. 4 shows a layout of data in a setting card;



4,958,502

3

FIG. 5 shows a layout of data in a recording card;

FIG. 6 shows a configuration of an external process-
ing unit (setting card and recording card);

FIG. 7 1s a functional block diagram of a controller of
a conventional refrigerating unit;

FIG. 8 1s a functional block diagram of a recording
unit of a conventional refrigerating unit; and

FIG. 9 is a refrigerant circuit diagram of a conven-
tional refrigerating unit.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT

FIG. 11s a block diagram of a controller of refrigerat-
ing capacity and temperature and FIG. 2 shows a whole

configuration of a refrigerating unit according to the
present invention.

The refrigerating cycle of the refrigerating unit
shown in FIG. 2 is the same as the conventional refrig-
erating cycle described above and description thereof is
hence omitted. Description is now made to the refriger-
ating capacity control, the setting temperature and the
controlled temperature. In the controller 9a of refriger-
ating capacity and temperature shown in FIG. 1, a
temperature detected by a blowing air temperature
detector 10z or a suction air temperature detector 11a is
supplied to controlled temperature decision means 5
and the controlled temperature is decided to any one of
the blowing air temperature and the suction air temper-
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ature by the decision means 5. The controlled tempera-

ture is temporarily stored in memory means (RAM) 6.

Data of a card 1s read by card data recording means
2 through a card data input-output unit 1. The card is
previously initialized with a card code indicating the
setting card or the recording card as shown in FIGS. 4
and S. Thus, the card code is first read by the card data
reading means 2. A single or a plurality of setting data
are written in the initialized setting card. Further, as the
setting data, the number of the refrigerating unit (abbre-
viated as REF. UNIT NO. in the drawing) and the
setting temperature correponding the unit and other
setting values are written.

After the data of the card has been read by the card
data reading means 2, the data of the card is supplied to
card selection means which discriminates whether the
card is the setting card or the recording card.

Consequently, when the card selection means dis-
criminates that the card is the setting card, setting tem-
perature decision means 4 decides the setting tempera-
ture on the basis of the number (abbreviated to REF.
UNIT NO. in the drawing) of the refrigerating unit and
various data corresponding thereto stored in the setting
card. The setting temperature signal decided by the
setting temperature decision means 4 is supplied to con-
trol means 8. The control means 8 controls the opening
of an electronic control valve 14 of the refrigerating

30

335

435

50

35

65

4

unit so that the controlled temperature is equal to the
setting temperature. The refrigerating cycle is the same
as that of the prior art. |

Further, when the card selectoin means 3 discrimi-
nates that the card is the recording card, card data
writing means 7 writes data stored in memory means 6
in the card through the card data input-output unit 1. At
this time, the number of the refrigerating unit is first
written in the head of the card and subsequently various
data 1s written in the card.

FIG. 6 shows a writing/reading unit of data to the

card by means of an external processing unit, in which

display of data by a CRT, storage of data by a memory,
analysis of collected data and the like can be attained.

FI1G. 3 is a flow chart showing operation of the con-
troller 9a of refrigerating capacity and temperature
shown 1n FIGS. 1 and 2.

We claim:

1. A controller of a refrigerating unit which controls
the refrigerating unit so that a temperature detected by
controlled temperature detection means is equal to a
setting temperature, comprising means for storing the
temperature detected by said detection means, a card
data input-output unit for reading data from a card and
writing data in the card, card data reading means for
reading the card data from said input-output unit, means
for discriminating whether the card is a setting card or
a recording card on the basis of the card data read by
said reading means, setting temperature decision means
for deciding the setting temperature on the basis of the
card data when said discriminating means discriminates
that the card is the setting card, and card data writing
means for reading the data stored in said storing means
and writing the data in the recording card through said
card data input-output unit when said discriminating
means discriminates that the card is the recording card.

2. A controller of a refrigerating unit according to
claim 1, wherein said controlled temperature detection
means Includes a detector for detecting a temperature of
blowing air from an evaporator of the refrigerating unit,
a detector for detecting a temperature of suction air to
said evaporator, and controlled temperature decision
means for deciding any one of the blowing air tempera-
ture and the suction air temperature detected by both of
said detectors, respectively, as the controlled tempera-
ture.

3. A controller of a refrigerating unit according to
claim 2, comprising control means for controlling an
opening of an electronic control valve of the refrigerat-
ing unit so that the controlled temperature decided by
said controlled temperature decision means is equal to
the setting temperature decided by said setting tempera-

ture
X k Kk %k %
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